Cabazitaxel and thymoquinone co-loaded lipospheres as a synergistic combination for breast cancer.
Cabazitaxel as microtubule inhibitor and thymoquinone as HDAC inhibitor affects the important genes like p53, STAT3, Bax, BCL-2, p21 and down regulation of NF-κB are reported for potential activity against breast tumors. However, poor aqueous solubility and permeability hinders the delivery of these drugs to target site. To address the delivery challenges cabazitaxel and thymoquinone co-loaded lipospheres were developed. Lipospheres are the lipid based self-assemblies of particle size below 150 nm were prepared with more than 90% entrapment efficiency for both the drugs. In vitro drug release studies revealed there was a sustained diffusion controlled drug release from liposphere matrix leading to decrease in particle size with increase in zeta potential. Cytotoxicity studies on MCF-7 and MDA-MB-231 cells demonstrated cabazitaxel and thymoquinone as synergistic combination for the treatment of breast cancer which was proved by CompuSyn software. Enhanced efficacy of developed lipospheres can be due to rapid cellular internalization which was observed in confocal laser scanning microscopy. Drastic changes in cancer cell morphology such as nuclear fragmentation were observed upon treatment with these lipospheres in comparison to combination solution as observed in fluorescent imaging which are the hall marks of apoptosis. Cell cycle analysis and apoptosis studies confirmed the increased Sub G1 phase arrest as well as cell death due to apoptosis. Thus, as per observed results, it can be concluded that cabazitaxel and thymoquinone co-loaded lipospheres are the efficient delivery vehicles in management of breast cancer.